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(54) LOW ALLOY HEAT RESISTANT STEEL EXCELLENT IN WELDABILITY AND LOW 

TEMPERATURE TOUGHNESS, AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain excellent weldability by providing the heat resistant steel 
contg. C, Si, Mn, Cr, Mo, Al and N in a specified ratio and P and S of a specified value an below, 
and the balance iron with impurities with a structure only of bainite in which the old austenite 
grain size is controlled to specified value or below, or a mixed structure of a bainitic structure, a 
martensitic structure and a ferritic structure. 

SOLUTION: This steel has a compsn. contg., by weight, 0.01 to 0.2% C, 0.01 to 1% Si, 0.1 to 2% 
Mn, 0.1 to 3% Cr, 0.1 to 1 .5% Mo, 0.001 to 0.1% Al, 0.001 to 0.01% N, <0.025% P and <0.015% S, 
and the balance iron with inevitable impurities and a structure only of bainite in which the old 
austenite grain size is controlled to <50 jjjti or a mixed structure of a bainitic structure in which 
the old austenite grain size is controlled to £50 |j,m and one more kinds of a martensitic 
structure of <50% area ratio and a ferritic structure of <30% area ratio in which the old austenite 
grain size is controlled to <20 jum. 
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Is^TB. ##PJ©4b^ffl/£%WTSSB&c:teUT:*3%iE 10 

(a ) IB*- htiifi*S5 0 tfmKW'ft'f 

(b ) H4&#5 0 wmJWT©^-r^^ 

HBJ^KJOA-C. mX-Xft-J htt«*J5 OtimST 
©v^r^-f httlft : ffi«5 0««T, ¥*9*4£# 
2 0 umKTO^ 5 -f MlfS : ffifi^3 0 %«TO- 

[0 040] §*#JS4-7 fcm-f Sj§#&©gfrti, T 
12 (T) - (x) {cSR-r«Jt*fttcE»3ft4Ci*> 
6. GTF (T) ~ (x) CC^TM^iSCiiCl^Bj-r 
&*>\ (T) , (-O ©^(CfeUTSi. j&filClC 

dt 500 -ay±A c , £»$**rcjR*R-rc £ #T 

[0 04 1 ] (T) $H>t£ 1 0 0 0- 1 3 0 O'CJCttJSfe 
U E3HtefilS»i9 5 0 'C«TTJE^7SS^7 5 

o v&±vmmErm& 30-80 %<oi±± urns 30 

t^MEB£«rtf Ac, XttA&lh 1 0 0 0 °C« 

[0 042] ( -f ) 1 0 0 0-1 3 0 0 "CDCflDSfc 

U EiIteSS*S9 5 0°C«T-CffS**7)Sffi^7 5 
0 "C#±T*MET*&» 3 0-80 %©tt±tf IB££$ 
trtWBESfcfT 7 0 0 °C«±tf>6?%*Pi*«^ 5-5 
0 *C/ s JWT©»Bt?&ai% 6 0 0 •CWT* "Cff-a 

Ac 3 SEMOStLhl o o o-aziT-ex-^T-tJ Mb 

[0 04 3] (?) iW>t£ 1 0 0 0- 1 3 0 0°CiCft|& 40 
U BEaEHJ&fiJ&tf 9 5 0*CJyT-CEEfia*TiBJS3a*7 5 
0-CJ£LhTjR»EET*#3 0-8 0 K©tt±lfEEil*£ 
W*«ES*« A c , SOfc&lSUil 0 0 

TCt- Xt^-Y HbU 1-5 0 "C/ s Oi^iPilS-C' 

*xn*m>. s6K5oo'c«±. Ac xati&Mi 

[0 044 ] (x) »jt=&l 0 0 0°C-1 3 0 0°CK:»P 
HfcU ESH*6«fl[#i95 0-CJm-pcBBiiil*7»flt**7 
5 0 -CJW±TiR«ET**! 3 0-8 0 %<Di±±tf EM* 
dtrtMB£E»fem», 7 0 0*CJW±*6?ft»aLEt3CU5~ 50 
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5 0-c/s ©»»<$*&£ 6 o o °c«T$Tif -^m a 

c 3 m£.£M± 1 0 0 O-COTt^-^rt-/ HbU 
1 °C/ s«±5 0 *C/ s OT©te»i*fifr*kMT,£fT 
C\ 5 6K 5 0 0 °C«±A e, ^M^mx^Wrf , 
[0 04 5 ] &rfic&* <DM£t<c-3^rffl s BT2>. S 

©II^MfbbT, *^Hj©»«Sfr^ffiS-r?»fcfe 
ic, rflsjf^i ooo-i 3 00°Cic:Jra 

M lv . BE®H*&«R*« 9 5 0 -CJWTt?fflffi!»7iBS*J 7 
5 0 -C«±-C*8IEET*^ 3 0-80 %<Oi±±lf EM * 

[0 04 6] CfttS, **tt6L«r©ffl»*«NB<fc-r4 
Citci:?), ^#!tt6Uj&ni»«F©*-X^^-^ Hfr£. 
^©«©^««SI€Sfe*ffi{fc-rSCi*5nJt6r*, 

* i ©e? amic s-^ u ?c ^ ©r-. -e©/c&(c«. eb^c 
fel*,, iDt©MP&£S£ 1000-1300 e c©?a* 

l x ttm tc mswzR a o . 1300 -cie-c*€» iflna* 

[0 047] 1 0 0 0-1 3 0 0 -CtCtiMLtc 

EMMimm.&9 5 0 °CicATX'ESmTm&&7 5 
0 •CJBLL-C. 3RUIEET5**s 3 0-8 0 %©tt±lf JE?i€ 

&tt®m em* n? c t tc «t 5 , ^-xir^w h*is*5 

[0 04 8 ] Stt±Wffll©ffiBiH*6«K*» 9 5 0 °CM 
^7 5 0'CJ:Dfi< JESt>©^*S£DT«t& 
3 0%W±-C%Cii. *>i3.<9*--?.7~i-j hODfaffiitW 

S^«ffT*« 3 0-8 0 %KlRR^-r S„ 
[0 04 9 ] fcfc. »>ti¥$i»i*JPSi©Mf^6, 

[0050] ±iaiiM?*©^« (r) (Djjm-cum 
©^-c^jna^i-rs. (-t ) ©s?m$k: 

^ (T) , (-O ^-rftr-^^BjcDM^SSfr^S 

RH**>6£>H«:j£;cr (t) *€>u« U) ©t,=>Tft^ 
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[0061] Kmmcijum*m$? zmsit.. 700 -c« 
hi%wm&& 5 - 5 0 *c/ s ©saas&ai* 6 0 0-c 
WT*^f -5. 700 °c«±^e>ia^-rs©5i, 700 

£5°C/s tLL£-f&©«, 5°C/s*Si-t:«ft]^4n 
fc«fc S««flMB{Wll**H-»rai>?ti&-C* K) , 5 0 °C 
/ s JiTF£ "T £©«, 5 0'C/s jST-«fiOii<^ai®S»«: 

asttttrr •*>©£. «^*t=&5 o-c/sisr^arr-sct 10 

[ o o 5 2 ] s/c 3»a»*P«^»ct£;Dr 6 o o -c« 
TS -C?? Cftii, 6 0 0 'c&x-m&<$i$z&± b 
tcM-£t\t, *£l*-^ft^ !-©«!h%#^< , tltlil^ 
iCO»s^ b * ^ fcfcf* £ . 6 0 0 'C«T©f*lL 

i t 3i»c«4 0 0 *Cti.T* X-til&ftiSZ'li *> 

[0 0 5 3 ] M±<D3kfr<DmMEM*tf -old®.. **& 

««s#*«s-r*fcst){c. *»93-c»«sttt6 bias 

* 1 0 0 0 -QBtTKIRJ&S"*. * fc, ft 6 b ttllH 
©*b— ■ ft©fc&ic— It-^rt^ hmtBiC-r^jt^fc 
*4Ci*6, **&&UHlS©TlfR*Ac, »■££ 

[0 054]t<M (T) , (-f) eD*tt«WJ-*R 
S3E&T&£#\ (T) , (-f ) ©^iStcfcl^TiJ^t 
46 b**, 30 

S. «SjtS*©{S»**aWibrtf^*s< *©!««*& 
MbSgSr 5 0 0 °C«±A c a 3Mfc£*«tt:lESe-r*. 
CftS. *«^CD{k^iH^TB. 5 0 0'C*i©ftIL 
T-um&k b ft «}: * b i^MRS-f b*s « £ ^ £'£ b tt ^ 
fc#> £ . Ac, S3Rj£ffl-C 523*^* -Xft-/ F« 

[0 05 5 ] &*. lSl/^#KMLt», IILSS 

£t cc) . mmLmmzt (h) iWci#, <t+ 40 

2 7 3) ( 2 0 + 1 0 s t ) t*&6W«Il;>7y 
500 0-22000 <ta-2>*fr-C*n!i. 

ft©«*fc3SYfc*js*fct». nwiKii, sua- 

1 8000-21000 £-f SOrtSRt^. 
[0 0 5 6] «±#s, (r) , (-f) ©^fffiJCteWSR 
3£3&-c4>S„ iWc (?) , (x) 05SKoutlil 
■T-S. (f ) . (*> ©#&«&* (T) , (-O ©7j 
ffitcMlt, «s*& 6 b ©#>*> *) Aft -5 «&#JI 

lot, J»IBEi^fefrtcBB-J-4ISS3E«S« 
(T) , (-O ©#ffi£HDT*S. ftAft*?r5#** 50 
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[0057] SAft^ft£ btB. Jjn8&j&K«A c s ^ 
fl&£Lh 1 0 0 0 °C«T, *3U.ft©^*P»ffi» 1 'C/ s 
&L± 5 0 "C/ s JWTtcflSjrr 5 . jjo^-sa* A c , ^§ 

j&JtUL 1 0 0 OWFilT &©« (T) , {A) (015 

5o-c/s mx&mm^mmmtmm-r © £ . 

5 0'C/s K-c^iPT £ c £ A^xidWoc^T-ao 
[ 0 0 5 8 ] (?) , (x) ©^icfc^r««An?r 

asaife&fcsfc-rsfc*. mxnmomm l &&mx h 

-5. ^©^«^MbSS^ 5 0 0 •CJ&LLA c , 
mwBj£?Z>, cniJ. *^BJ©-ft^ffi^r-«. 500 
°C*-«©MMb-Cti«IKbK <£ 4»S bl>«S^tAHi 
£A£'^Dai^cfc£. Ac, %.1££Mxa&&m*-~ 

St©^7->^ -f b Sc^sjbTWW^SiJ^^Sa-rfc 

[0 0 5 9 ] ft*s. SSHb^KMb-tii, (T) , 
(-f ) K*5W5^Rb£S««C, illfiS^T 
CO . «MbB#H*t (h) £bfc££, (T + 2 7 
3 ) (2 0 + 1 o g t ) T*£>e.ttSgSRb^-7>£- 
15000~2 200 0 t & 5^#T*tltf , WW 

18000-2 1000 it5©*5S^. a 

fc, *^BjcD*ft», ^pr-^b-cc^-fb^ffl^© 
ii^«a©^g • fSttr^±tc««T-# & &©-c4> »j , km 

x*5, #mm<Dmmi:-o^x<Dmmx&&-hK ?6k, 

[0060] 

motfmzmmbtc su©rt, »>t##i~i 2«* 

^HjcD^t^ffifiS^ br*5 0 , Iftffl 3-1 5ttit 

mitbx*§tw<Ditm&smm*ntix:^&i><Dx-<h 

-5. *2 (*2-l. H2-2) tt, *l©<b*iBfiS* 
*3»««©ffi»^£««WttS^b 

[oo6i] ««wt4®£ isXttrnmim < o . 2%is 

II^S) . 2nroVy y ^->i=-;l/f-»^ISSIicfc 
W45 0 96«9a^aK ( v T r s ) . ^ 'J -^fflW* 

14 ( 5 5 o °c~6 5 o -cvzis^xnn^ts^m^mt^ 
i±x3itbtcwmmffi&m iooh-ioooo hfis© 

7 s — ZiCM-3l*X, f Sft>^£ 7 - V > 5 7 -^7 ^ - 
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[0 06 2] Si«S#A 1 -A 1 bit&mnicj: DMiS 
U/ciBfif *0 . «/»#5 0 mm- 1 5 0rnm£/?3M#T'£> 

[0 06 3 ] it^©«l#t##B l!iP6B6tt* 

##B 3 P*s*Wftfc«>. *^Bj©ffi«S# 
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